In the title compound, C 27 H 27 Cl 2 N 7 O 4 S, the amide groups bearing the N-S group and the tert-butyl group have s-trans conformations. The steric size of the tert-butyl and [(6-chloro-3-pyridyl)methyl]imidazolidin-2-ylidene groups cause the 2-chlorobenzoyl group and the benzyol group to be directed away from one another, forming a dihedral angle of 60.62 (17) . The central N-N bond adopts a gauche conformation with a C-N-N-C torsion angle of À79.1 (2) .
Related literature
1-tert-Butyl-1,2-diacylhydrazines are a new class of insect growth regulators, which have been found to mimic the action of 20-hydroxyecdysone in activating the ecdysone receptor, which leads to lethal premature moulting, see : Wing (1988 : Wing ( , 1995 ; Wing et al. (1988) . 1-tert-Butyl-2-(4-ethylbenzoyl)-1-(3,5-dimethylbenzoyl) hydrazine (tebufenozide, RH-5992) was the first non-steroidal ecdysone agonist to be available commercially as a lepidopteran-specific insecticide, see: Dhadialla & Jansson (1999) . At present, three further structural analogues are available, viz. methoxyfenozide (RH-2485), halofenozide (RH-0345) and chromafenozide (ANS-118), see: Carlson et al. (2001) ; Yanagi et al. (2000) . The gauche conformation of the N-N bond has been observed in other hydrazine derivatives, see : Chan et al. (1990); Wolfe (1972) .
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Data collection: SMART (Bruker, 1998 ); cell refinement: SAINT (Bruker, 1999) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL.
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J. Shang, Q. Wang, R. Huang, L. Chen and J. Gao Comment 1-tert-butyl-1,2-diacylhydrazines are a new class of insect growth regulators, which have been found to mimic the action of 20-Hydroxyecdysone in activating the ecdysone receptor, which leads to lethal premature moulting (Wing, 1988; Wing et al., 1988; Wing, 1995) . Among nonsteroidal ecdysone agonists, 1-tert-butyl-2-(4-ethylbenzoyl)-1- (3,5-dimethylbenzoyl) hydrazine (tebufenozide, RH-5992) was the first to be commercialized as a lepidopteran-specific insecticide, with a low toxicity profile towards mammals, birds and fish, as well as towards non-target arthropods such as insect pollinators, predators, and parasitoids (Dhadialla & Jansson, 1999) . At present, another three new structural analogues: methoxyfenozide (RH-2485), halofenozide (RH-0345) and chromafenozide (ANS-118) have been commercialized (Carlson et al., 2001; Yanagi et al., 2000) . Therefore, in a search for new insect growth regulators with improved biological properties and different activity spectrum, we synthesized the title compound.
The molecular structure of the title compound is shown in Fig. 1 , and the crystal packing is illustrated in Fig. 2 . The 2-chlorobenzoyl phenyl ring (C1-C6) is inclined to the benzyol phenyl ring (C13-C18) by 60.62 (17)°. The two carbonyl groups to which they are bonded are not coplanar with the phenyl rings. The torsion angles defined by C5-C6-C7-O1 and O2-C12-C13-C14 are -93.0 (3) and -116.9 (3)°, respectively. While the two amide functions adopt the expected planar structures, the amide bearing the N2-S1 bond has a s-cis conformation (N1-N2-C12-O2 = 10.9 (3)°), and that bearing the 1-tert-butyl group also has a s-cis conformation (N2-N1-C7-O1 = -1.8 (3)°). Clearly, this configurational arrangement is due to the size of the tert-butyl and the ((6-chloro-3-pyridyl)methyl)imidazolidin-2-ylidene substituents. The N1-N2 bond adopts a gauche conformation with a torsion angle of -79.1 (2)° for C7-N1-N2-C12. Such a gauche effect has been observed for other hydrazine derivatives (Chan et al., 1990; Wolfe, 1972) .
Experimental
To a stirred solution of sulfur dichloride (0.08 mol) and dichloromethane (15 ml) was added dropwise a solution of pyridine (0.008 mol) in dichloromethane (5 ml) at 283 K. A solution of 1-tert-butyl-1-(2-chlorobenzoyl)-2-benzoylhydrazine (0.007 mol) in dichloromethane (5 ml) was then added at 283 K. This mixture was stirred at rt for 4 h and then added dropwise to imidacloprid sodium (0.007 mol). After the addition was complete, the reaction mixture was stirred for 6 h at rt. The solid obtained was then filtered off and the filtrate concentrated under vacuum. The residue was purified by column chromatography on silica gel using petroleum ether (60-90), dichloromethane and ethyl acetate (20:1:1 by volume) as the eluent:
Yield 54%. Crystals suitable for X-ray analysis were obtained from a solution in isopropyl alcohol, by slow evaporation at room temperature.
Refinement
All the H-atoms were placed in calculated positions and treated as riding atoms: C-H = 0.93 -0.97 Å, with U iso (H) = 1.2U eq (C).
supplementary materials sup-2 Figures   Fig. 1 . View of the molecular structure of the title compound, with displacement ellipsoids drawn at the 30% probability level (H-atoms have been omitted for clarity). 
